The philtrum plays a key role in appearance of upper lip and nostril. Present study aims to determine and compare the philtrum and other nasal parameters of male and female Nepalese, and to provide a comprehensive data for use by anthropologists and medical practitioners. Materials and Methods: This cross sectional study involves 400 medical students aged 17-25 years (200 males and 200 females) at Kathmandu Medical College Nepal. Results: The test of significance was done using independent t-test and ANOVA. It was observed that the parameters of nose height (50.813 mm ± SD 4.53), nose length (49.38 mm ± SD 4.56), nose depth (19.81 mm ± SD 2.21), Philtrum length (13.63 mm ± SD 2.35), philtrum width (11.53 mm ± SD 1.23) and columella width (6.323 mm ± SD 0.64) were significant (p-0.001) whereas nose width (49.38 mm ± SD 4.56) was not significant (p= 0.295) among male and female. In general, philtrum and Nasal parameters analyzed are larger in males. Conclusion: The study population has mesorrhine type of nose. All aspects of nose and philtrum, at least those considered here, are highly sexually dimorphic. These findings can be utilized for various purposes in physical anthropology, forensic science and clinical practice and will also provide a future framework for the evaluation of other craniofacial variables in same population.
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Introduction
Measurement of human beings to understand their physical variation has been a long time practice, known as anthropometry. It stems from the measurement of the whole human body to individual body parts e.g. face, nose, limb and orbit. In ancient times, it was used in criminology where criminals were identified by measuring parts of their body. During the early 20th century, one of primary uses of anthropometry was to try to class races within human kind. But after the development of the genetic field and the discovery of the genetic and molecular markers, studies of human populations showed that there is no biological reality to human race.
Nasal anthropometry is the measurement of the different parameters of the nose. It is considered as one of the best clues to look for the ethnic group origin , Madison. 2004 ). The nose is the uppermost part of the respiratory tract and the organ for smell. Its shape (including the nasal bridge, slope of the tip, septum and nares) differs from one population (or ethnic group) to another and from one environmental region of the world to the other. Thus, nasal index is the most common nasal parameter which may be related to regional and climatic differences, with longer narrower noses in cold and dry climate while broader noses are seen in warmer, moisten region (for review see Zaidi et al. 2018 ).
The Philtrum plays a key role in the appearance of the upper lip and nostril sill. Therefore, construction of the philtrum is crucial for attaining a natural appearance of the lip. The philtrum, which derive from the Greek word philtron meaning "love potion" is the most characteristic feature of the upper lip, helping to create a natural appearance of the lip (Know et al. 2008) . It is observed that during motion, the philtrum column and dimple are highlighted, helping a viewer from an impression of the speaker. It is also showed morphological philtrum disorders occur in patients with cleft lip, secondary cleft lip, nose deformity and deformity after tumor resection or traumatic injury (Kim 2010) . A smooth philtrum is also a characteristic feature of fetal alcohol syndrome (Kishi 2012) .
Symmetry, normalcy, sexual dimorphism, and youthfulness are considered the classical elements of facial beauty (Rhoses 2006) . Symmetry of face is the correspondence in size, shape, and relative position of parts on opposite sides of a dividing line or median plane or about a center or axis. This dividing line which is used to attained symmetry is known as the midline. It is the fundamental reference for all esthetic deviations. Therefore, knowledge of the midline will invariably result in a better understanding of facial and dental esthetics (Bashour 2006; Bidra 2009 ).
Nasal index (NI) is also common for evaluating type of nose. Nose is of different type and its morphology is influenced by the change of climate. Nasal Index is calculated by nasal width divided by nasal height multiplied by 100. Nose can be different type.
Broader nose are favored warm climates whereas narrower noses are favored in cold climates (Hall 1995; Risley 1915; Williams 1995) .
Leptorrhine (Narrow nose) -NI ≤ 69.9: European Mesorrhine (Medium) -NI≤ 70 -84.9: Asian Platyrrhine (Flat)-NI ≤ 85 or more: most African.
Mathematically, Nasal Index (N. I. ) = Nasalwidth (NW ) Nasal height (NH ) × 100 , (Anas & Saleh 2014) .
In anthropology and forensic medicine, the knowledge of nasal index is highly relevant in distinguishing the ethnic group and sex of individuals with unknown identity (Oladipo 2008; Porter 2003) . The nasal index is also useful in the analysis of fossil remains as well as the study of living populations (Alex 1996) . Nasal index measurement in healthy individuals is also useful for dysmorphologists in the early diagnosis of some dysmorphic syndrome like cleft lip and cleft palate which are associated with nose disorder during human embryonic period (Esomonu 2013 ).
There are very few available anthropometrical studies done on soft tissue morphology of adult face in Nepal. However, data are still lacking related nose and philtrum in Nepal. Literature search did not reveal any study on the nasal parameters of the Nepalese people of our region. It is planned to draw somatological data related to above mentioned parameters which would be further helpful, essential and useful tool to researcher, clinician, and forensic experts related to this type of study. This study was performed to establish morphological values related to nose and philtrum (face) and also determine the anatomical variation among sexes as well. 
Material and Methods
The study was conducted to determine and compare the nasal parameters of male and female Nepalese. After approval by the institutional ethics committee, this cross sectional study was performed among the medical students at Kathmandu Medical College, Nepal.
Total 400 (200 males and 200 females) subjects aged 17-25 years were selected randomly for the study after obtaining their written informed consent.
Measurements:
The age, gender, weight, ethnicity, measurements of Nose length, Nose height, Philtrum length, Philtrum width and Columella width were determined. The height was measured in standing erect (with bare foot), anatomical position with standard height measuring instrument. Shoes and heavy socks were removed and weight was also measured.
Parameters of Nose and Philtrum were measured by Electronic Digital Caliper 150 mm (6"). Data were analyzed using IBM SPSS statistic version 22. Descriptive statistics of mean and standard deviation were used to summarize the data obtained. Two side p values were calculated using the paired sample T-test for observed variable. P values < 0.05 were considered statistically significant.
Observations and Results
The results of this study were presented in Tables 1-5. Mean body weight was greater in males (66.13) as compared to the female (53.71) ( Table 1) . Similarly; Table 2 shows that the mean height was also greater in case of male subjects (168.09) as compare to their female counterparts (154.22).
The results obtained indicated a sexual dimorphism with significantly higher values of all the parameters in males as compared to corresponding females (p<0.05). Nasal index was obtained to be 69.68 in males and 74.20 in females. We concludes that the male nasal index lies between leptorrhine and mesorrhine type whereas in female nasal index is of mesorrhine type according to the classification of Nasal Index. Our results were compared with those obtained in other populations in Tables 6 -9. 
Discussion
The study was conducted in Nepalese populace of 17-25 years of age. This study addresses a current void, i.e. the lack of a specific anthropometric study on the nasal and philtrum parameters of Nepalese populace: at our knowledge only one study was done on two particular communities living in eastern region in the Nepalese population (Shrestha et al. 2009 ). All this while, Southeast Asian plastic and reconstructive surgeons, head and neck surgeons, oral and maxillofacial surgeons, orthodontists, forensic investigators and other practitioners have not had any baseline anthropometric templates for the nasal and philtrum complex of the population of Nepal, referring instead to subjective visual "landmark" comparisons as their main tool.
Using established anthropometric measurement techniques to find universal nasal and philtrum focal points, this study's primary intention was to establish a baseline quantitative data of the Nepalese population. In the same time, this study aims to evaluate the normal data in the populations of Nepal related to nose and philtrum and also to determine the morphological variation in gender related to nose and philtrum since anthropometry deals with the variation in sexual dimorphism.
Regarding nose and philtrum, all the parameters were found to be of significance suggesting that, in general the measurements of these parameters are greater in males than in females. As there was no previous data on the Nepalese population, authors undertook the task of comparing their findings with those obtained in other populations.
Our results are consistent with those obtained in an Indian neighboring population, conducted by Sharma et al. (2014) Table 6 . In comparison to their results, Nepalese population (present study) reported philtrum width (11.857 mm) and length (14.3 mm) in males and 12.45 mm, 10.954 mm in females respectively. The results illustrate that philtrum length and width among males and females shows statistically significant difference (0.001). These values in Malay population do not match with our results on Nepalese population (Tables 6 -9 ).
Anthropometric Study of Philtrum (Face) and other nasal parameters in Nepal / Yadav S.K. et al. Table 8 shows a comparison of the columella (in males and females) among different populations (Khandekar 2005) including that of the present study. This is clear that the columella width is highest in the sub-Saharan African or South Asian populations. Table 9 illustrates the distribution of aspects height and nasal parameters in males and females. All nasal measurements and height are also significantly different across populations. The nasal width is largest in West Africans and smallest in North Europeans.
Our findings are fairly consistent with previous observations. Differences in a phenotype can accumulate across populations simply due to genetic drift. In order to invoke positive directional selection, one must demonstrate that the variation across populations is more than that expected under genetic drift (Leinonen T, 2013) . In a similar study from Malay population, Othman et al. (2013) Tables 4 and 5 . In a study among Swiss population from central Europe, Zankl et al. (2002) reported that the value of philtrum was greater in males than females as it was noted in the present Nepalese population sample. Shrestha et al. (2009) and environment factor such as climatic conditions which could alter the height and width of nose and philtrum parameters respectively.
Finally, it is clear that the previous conclusions and the present comparative analyses demonstrate that the variation of nasal parameters seems to be due to genetic and environmental factors: in fact Nasal index may vary with altitude and atmospheric humidity, and it displays a sexual dimorphism and ethnic variation. The investigation of nose shape evolution with respect to climate adaptation, while interesting anthropologically, is also relevant medically. As humans are becoming more of a global community, the study of local adaptation is becoming more important to understanding health risks involved in living in "foreign" climates (Zaidi et al. 2018) . Moreover, our results suggest that nose and philtrum parameters could be helpful anthropometrical tool in separating gender in existing geographical area. All nasal dimensions are found to be sexually dimorphic.
Nasal analysis is vital before performing rhinoplasty (plastic surgery). It is also important in forensic science. Hence research on the nasal parameters of various ethnic groups is very important. Our findings will be helpful in anthropometry, forensic medicine, and rhinoplasty and also provide a valuable data and background for future research evaluating the facial variation in same region.
Conclusion
Present study showed the significant value of all parameters in males and females. The mean nasal index of study population falls within the mesorrhine or medium nose type. The variation in all parameters is due to sexual dimorphism, genetic and climatic factors of
Nepal. Values of all parameters were found to be higher in males. One clear observation is that all aspects of nose shape and philtrum, at least those considered here, are highly sexually dimorphic. The study is of immense value for further investigation in different region of Nepal. This is of high relevance to clinical anthropometry and forensic science and is also valuable in nasal anthropometry for formulation of normal data.
